Purification and characterization of a staphylokinase variant, K35R.
DGR [staphylokinase (Sak) variant K35R, in which lysine (K) at position 35 is replaced by arginine (R)], a recombinant mutant of the Staphylococcus aureus enzyme, is a promising drug for thrombotic disorders. In the present work, DGR was successfully overexpressed by the plasmid JF1125[pST-DGR] as a soluble cytoplasmic protein in a 30-litre fermentor that accounted for more than 50% of the total cellular protein. The expressed DGR was subsequently purified by using a simple three-step chromatographic purification process developed at a pilot scale. The clearance of host-cell-protein contaminants in the protein purification process was confirmed by SDS/PAGE and Western blotting, using rabbit antisera raised against Escherichia coli JF1125 cell proteins. SDS/PAGE, isoelectric focusing and HPLC-MS analysis indicated that the purified DGR is almost completely homogeneous. The purification process resulted in greater-than-98% pure DGR and yielded up to 25.0 mg/g wet weight of cells. The effect of pH and temperature on the stability of DGR was investigated further. The results showed that DGR was highly stable at neutral pH and more stable than two other wild-type Saks, SakSTAR and Sak42D, when submitted to high temperatures.